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8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) ^ The specification is objected to by the Examiner. 

10) S The drawing(s) filed on 01 September 1999 is/are: a)n accepted or b)l3 objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

11) 0 The proposed drawing correction filed on is: a)n approved b)n disapproved by the Examiner 

If approved, corrected drawings are required in reply to this Office action. 

12) n The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

aMAl\ b)n Some*c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2. ^ Certified copies of the priority documents have been received in Application No. 09/059,590 . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) H Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 . 

Attachment(s) 

1 ) K Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) Paper No(s). . 

2) S Notice of Draflsperson's Patent Drawing Review {PTO-948) 5) □ Notice of Informal Patent Application (PTO-152) 

3) ^ Information Disclosure Statement(s) (PTO-1449) Paper No(s) 3 . 6) C] Other: 


U.S. Patent and Trademark Office 
PTO-326(Rev. 04-01) 


Office Action Summary 


Part of Paper No. 4 


Application/Control Number: 09/387,857 
Art Unit: 2822 


Page 2 


DETAILED ACTION 

This Office Action is in response to the communication filed September 1, 1999. 

Drawings 

The drawings are objected to because in Fig. 1 A reference element "1" points to the same 
object as "2". In Fig. lOA, reference element "3 1" points to the same object as "32". Correction 
is required. 

Specification 

The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The disclosure is objected to because of the following informalities: 

The first sentence of the specification should be updated to read, "This application is a 
divisional of Application Serial No. 09/059,590, now U.S. Patent No., 6,288,423." 

The phrase "opposing the second conductive film to the first conductive film through the 
dielectric film" is not understood by the Examiner. This phrase occurs on pg. 7, lines 14-15, pg. 
8, Hnes 7-8 and 23-25, pg. 9, lines 15-17, pg. 10, lines 10-11 of the specification. 

In the phrase, "leaving the first conductive film behind on a bottom", it is not apparent 
what the first conductive film is left on the bottom of 

Appropriate correction is required. 
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Claim Objections 

Claim 32 is objected to because of the following informalities: Lines 8-9 of claim 32 
recite the limitation of "said second substrate". This limitation lacks antecedent basis in claim. 
This is believed to be a typographical error. The word "second" should be replaced with 
"semiconductor" to be in accordance with the rest of the claim. Appropriate correction is 
required. 


Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 28-45 are rejected under 35 U.S.C, 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

In line 18 of claim 28 and line 22 of claim 32, the phrase "on a bottom" is indefinite 
because it is not apparent what the first conductive film is left on the bottom of 

In lines 23-25 of claim 28, lines 26-28 of claim 32 and lines 16-18 of claim 36, the 
meaning of the word "opposing" is unclear. Specifically, it is not understood how the second 
conductive film is opposed through the dielectric film. 

In lines 5-6 of claim 36, the limitation of "forming a mask pattern having two types of 
openings" is indefinite. It is not clear if this phrase intends to convey that the two openings are 
different fi-om each other or, if they are different, how they are different from each other (i.e., are 
they formed by different processes, do they have different shapes, etc.). 
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Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention w^as described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (I), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

1. Claims 32-34, 36, and 42-43 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Schoenfeld et al. 

In reference to claim 32, Schoenfeld discloses forming an element active region and an 
element isolation structure (104) on a semiconductor substrate (102) (Fig. 1; col. 4, In. 19-23). A 
gate insulating film (106) and a gate electrode (116) are formed in the active region and an 
impurity is doped into the substrate to form a pair of impurity diffusion layers (108/1 10) in the 
surface of the substrate on two sides of the gate electrode (Fig. 1; col. 4, In. 23-3 1). A first 
conductive film (128) is electrically connected to one of the impurity diffusion layers (col. 4, In. 
55-58). A mask pattern (130) having first (142) and second (140) openings is formed on the first 
conductive film and the mask is used to divide the first conductive film in the first opening while 
simuhaneously forming a recess in the second opening in which the first conductive film is left 
on the bottom of the recess (Fig. 2-3; col. 4, In. 61-col. 5, In. 15). A dielectric film (134) covers 
the surface of the first conductive film and a second conductive film (136) covers the dielectric 
film (Fig. 4; col. 5, In. 16-21). 

In reference to claim 33, an insulating interlay er (126) is formed on the entire surface of 
the substrate and a hole is formed in the interlayer in which one of the impurity diffusion layers 
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is exposed (Fig. 1; col. 4, In. 51-55). The first conductive film is formed on the insulating 
interlayer and in the hole (col. 4, In. 55-58). The first conductive film is then etched in the first 
opening until the insulating interlayer is exposed in the first opening (Fig. 3). 

In reference to claim 34, Schoenfeld discloses that "The areas of the apertures 140 should 
be less than the area of the boundary openings 142 in the mask 130". This statement 
encompasses the situation in which the first opening is not less than twice the width of the 
second opening (140). Furthermore, Fig. 2 clearly shows the width of the first openings (142) to 
be significantly more than twice the width of the second openings (140). 

In reference to claim 36, a first conductive film (128) is formed in an insulating film 
region (126) on a semiconductor substrate (102) (Fig. 1). A mask pattern (130) having two 
different types of openings (140/142) is formed on the first conductive film and the mask is used 
to divide the first conductive film while it is conformed to a shape of one of the openings (142) 
and at least one recess is simultaneously formed while the surface of the conductive film is 
conformed to the shape of the other opening (Fig. 2-3; col. 4, In. 61 -col. 5, In. 15). An insulating 
film (134) covers the surface of the first conductive film and a second conductive film (136) 
covers the insulating film. 

In reference to claim 42, Schoenfeld discloses forming an element active region and an 
element isolation structure (104) on a semiconductor substrate (102) (Fig. 1; col. 4, In. 19-23). A 
gate oxide film (106) and a gate electrode (116) are formed in the active region and an impurity 
is doped into the substrate in the active region to form a pair of impurity diffusion layers 
(108/1 10) in the surface of the substrate on two sides of the gate electrode (Fig. 1; col. 4, in. 23- 
3 1). A first conductive film (128) is electrically connected to one of the impurity diffusion 
layers (col. 4, In. 55-58). A mask pattern (130) having first (142) and second (142) openings is 
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formed on the first conductive film and the mask is used to divide the first conductive film below 
the first opening while simultaneously forming a hole through the first conductive film below the 
second opening (Fig. 2-3; col. 4, In. 61-col. 5, In. 15). A dielectric film (134) covers the surface 
of the first conductive film and a second conductive film (136) covers the dielectric film (Fig. 4; 
col. 5, In. 16-21). 

In reference to claim 43, an insulating interlayer (126) is formed on the entire surface of 
the substrate and a hole is formed in the interlayer in which one of the impurity diffusion layers 
is exposed (Fig. 1; col. 4, In. 51-55). The first conductive film is formed on the insulating 
interlayer and in the hole (col 4, In. 55-58). The first conductive film is then etched until the 
insulating interlayer is exposed in the first and second openings (Fig. 3). 

2. Claims 36-38 and 40 are rejected under 35 U.S.C. 102(e) as being anticipated by Tseng. 

In reference to claim 36, Tseng discloses forming a first conductive film (1 la) in an 
insulating film region (9/2) on a semiconductor substrate (1) (Fig, 2; col. 4, In. 42-62). A mask 
pattern (15) having two openings (one on each side of the mask shown in Fig. 6) is formed on the 
first conductive film and the mask is used to divide the first conductive film while it is 
conformed to a shape of one of the openings and at least one recess is simultaneously formed 
while the surface of the conductive film is conformed to the shape of the other opening (Fig. 7; 
col. 5, In. 30-48). An insulating film (16) covers the surface of the first conductive film and a 
second conductive film (17) covers the insulating film (Fig. 8; col. 5, In. 50-67). 

In reference to claim 37, the recess (on either side of first conductive layer 1 la) reaches 
the insulating film region (9/2) and, thus exposes the insulating film region (Fig. 7). 

In reference to claim 38, Tseng discloses forming an element active region and an 
element isolation structure (2) on a semiconductor substrate (1) (Fig. 1). An insulating film (9) is 
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formed on the substrate in the active region and a first conductive film (1 la) is formed on the 
insulating film and the isolation structure (Fig. 2; col. 4, In. 42-62). A mask pattern (15) having 
first and second openings (one on each side of the mask pattern shown in Fig. 6) is formed on the 
first conductive film . The first conductive film is etched using the mask, wherein the conductive 
film is divided below the first opening while simultaneously forming a hole extending through 
the conductive film below the second opening (Fig. 7; col. 5, In, 30-48). A dielectric film (16) 
covers the first conductive film and a second conductive film (17) is formed on the dielectric 
film (Fig. 8; col. 5, In. 50-67). 

In reference to claim 40, after the first conductive film (1 la) is deposited, it is planarized 
by polishing prior to deposition of the mask pattern (15) (col. 4, In. 59-62). 

3. Claims 36-39 and 41 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Iwamatsu et al. 

In reference to claim 36, Iwamatsu discloses forming a first conductive film (12) in an 
insulating film region (1 1/16) on a semiconductor substrate (1) (Fig. 7; col. 15, In. 58-col. 16, In. 
18). A mask pattern (21) having two openings (one on each side of the mask shown in Fig. 7) is 
formed on the first conductive film and the mask is used to divide the first conductive film while 
it is conformed to a shape of one of the openings and at least one recess is simuhaneously formed 
while the surface of the conductive film is conformed to the shape of the other opening (Fig. 8; 
col. 16, In. 19-29). An insulating film (17b) covers the surface of the first conductive film and a 
second conductive film (24) covers the insulating film (Fig. 10-11; col. 16, In. 36-52). 

In reference to claim 37, the recess (on either side of first conductive layer 12) reaches 
the insulating film region (1 1/16) and, thus exposes the insulating film region (Fig. 8). 
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In reference to claim 38, Iwamatsu discloses forming an element active region and an 
element isolation structure (16) on a semiconductor substrate (1) (Fig. 3). An insulating film 
(1 1) is formed on the substrate in the active region and a first conductive film (12) is formed on 
the insulating film and the isolation structure (Fig. 7; col. 15, In. 58-col, 16, In. 18). A mask 
pattern (21) having first and second openings (one on each side of the mask pattern shown in Fig. 
7) is formed on the first conductive film . The first conductive film is etched using the mask, 
wherein the conductive film is divided below the first opening while simultaneously forming a 
hole extending through the conductive film below the second opening (Fig. 8; col. 16, In. 19-29). 
A dielectric film (17b) covers the first conductive film and a second conductive film (24) is 
formed on the dielectric film (Fig. 11; col. 16, In. 36-52). 

In reference to claim 39, after the step of forming the second conductive film, impurities 
are doped into the substrate in the active region to form impurity diffusion layers (8/10) in the 
surface of the substrate on two sides of the first conductive film (Fig. 12; col. 16, In. 53-64). 

In reference to claim 41, the isolation structure comprises a field shield isolation structure 
(16) in which a field shield electrode (polysilicon layer 16) is embedded (col. 14, In. 60-col. 15, 
In. 7). 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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1. Claims 35 and 44 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schoenfeld et al. in view of Tseng. 

Schoenfeld discloses that the mask pattern is formed so that the second opening (140) in 
the mask is positioned above the element active region (Fig. 2). Schoenfeld does not specifically 
disclose planarizing the first conductive layer. Tseng discloses a method of manufacturing a 
DRAM in which the first conductive layer (11a) is planarized prior to photolithographically 
etching the layer to form the storage node of the capacitor (col. 4, In. 59-62). It is well known in 
the art that planarizing layers which are to be subjected to photolithographic etching allows for 
the photoresist mask pattern to be more accurately etched. Schoenfeld, like Tseng, discloses a 
method of manufacturing a DRAM in which a first conductive layer (128) is subjected to 
photolithographic etching to form the storage node of a capacitor (col. 4, In. 59-66). This etching 
process of the first conductive layer of Schoenfeld is required to be very precise in order to etch 
first openings in the conductive layer that extend all the way down to the insulating layer 126 
while other openings are simultaneously etched which do not extend all the way down to the 
insulating layer (Fig. 3), At the time of the invention, it would have been obvious to one of 
ordinary skill in the art to planarize the first conductive layer of Schoenfeld as is done by Tseng 
because the etching of the first conductive layer is required to be very precise and, by planarizing 
the conductive layer before it is etched, the photoresist mask can be more accurately 
lithographically patterned, thereby providing a more precise etching of the first conductive layer. 

2. Claim 45 is rejected under 35 U.S.C. 103(a) as being unpatentable over Schoenfeld et al. 
in view of Eaton, Jr. et al. 

Schoenfeld discloses a method of forming a DRAM semiconductor device in which the 
element isolation regions (104) are formed by field oxidation (Fig. 1; col. 4, In. 20-25). Eaton 
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also discloses a method of forming a DRAM structure. However, Eaton teaches that by using 
field shield isolation structures instead of field oxidation regions, the space between memory 
cells can be decreased, thereby decreasing the overall size of the semiconductor device (Fig. 3; 
col. 2, In. 46-col. 3, In. 42). Eaton also teaches that this decrease in the space between adjacent 
memory cells provides "a significant advantage" over the typical field oxidation process (col. 4, 
In. 62-68). At the time of the invention, it would have been obvious to one of ordinary skill in 
the art to substitute the field shield isolation structures of Eaton for the field oxide regions of 
Schoenfeld because Eaton teaches that field shield isolation structures are superior to field 
oxidation regions for use in the DRAM manufacturing process because the field shield structures 
allow the space between adjacent memory cells to be decreased. 


Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christy L. Novacek whose telephone number is (703) 308-5840. 
The examiner can normally be reached on Monday-Thursday and alternate Fridays 7:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Carl Whitehead, Jr. can be reached on (703) 308-4940. The fax phone numbers for 
the organization where this application or proceeding is assigned are (703) 308-7722 for regular 
communications and (703) 308-7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 


Conclusion 


CLN 

September 7, 2001 
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